the development of structural damage in patients with psoriasis (10) .
However, there is still a paucity of studies regarding the US findings of psoriatic enthesitis and their association with other clinico-radiographic abnormalities.
This study aimed to determine the prevalence of subclinical enthesopathy in patients with psoriasis using PDUS and to determine its association with other disease parameters.
Material and Methods
This study was conducted at the Departments of Rheumatology and Dermatology in our university hospital. A total of 50 (31 females) patients with psoriasis (clinically diagnosed and confirmed by skin biopsy) were recruited from the outpatient clinic of the Department of Dermatology. The age of the patients ranged from 19 to 70 years, and the duration of psoriasis ranged from 2 to 15 years.
Patients with evidence of other rheumatic or dermatological diseases, gout, malignancies, infections, previous surgical intervention, or local injections in the examined areas were excluded. Informed consent was obtained from each patient. The study was approved by our University Medical Ethics Committee.
A substantial clinical history was obtained from the patients regarding age, sex, disease duration, and previous history of arthritis/arthralgia/ enthesopathy or relevant drug treatments for psoriasis. In addition, the skin lesion severity was assessed using the psoriasis area and severity index (PASI) score (11) . All patients underwent clinical examination with special regard to the presence of Achilles tendinitis, plantar fasciitis, and quadriceps tendinitis or patellar ligament abnormalities. The condition was considered symptomatic if tendons were swollen, pain was spontaneous or elicited along the course of the tendon or at the tendon level or fascial insertion, or any other functional impairment. Body mass index (BMI) was calculated according to the World Health Organization classification, i.e., weight in kg/height in m² (12) .
Laboratory studies
Five milliliters of venous blood were collected from each patient; 2 mL on EDTA for erythrocyte sedimentation rate using the Westergren method, and 3 mL for the C-reactive protein using the latex agglutination test and fasting serum uric acid using a spectrophotometer.
Plain X-rays were taken of both sacroiliac joints (anteroposterior view), both feet and heels (anteroposterior and lateral views), and both knees (anteroposterior and lateral views; "standing").
Real time MSUS using a Toshiba Xario200, Tokyo, Japan with a linear 10-12-MHz probe was performed in a dark room by two rheumatologists (A.M. and W.G.) who were completely trained in MSUS and who were blinded to the clinical data. The contact gel was applied to the skin to provide an acoustic interface.
The following five entheses were bilaterally scanned in longitudinal and axial planes: quadriceps insertion into the upper pole of the patella, patellar tendon insertion into the lower pole of the patella and that into the tibial tuberosity (patient in the supine position and extending the knees), and Achilles tendon and plantar aponeurosis insertions into the calcaneal bone (patient in the prone position and the feet hanging over the edge of the examination table at 90° flexion). The US findings were scored using the Glasgow Ultrasound Enthesitis Scoring System (GUESS) (13) .
Each enthesis was scanned in grayscale to detect morphostructural changes and subsequently with the power Doppler technique to detect abnormal blood flow. The presence of at least one of the following early US findings is diagnostic for enthesitis: loss of normal fibrillar echogenicity, hypoechoic swelling of the tendon insertion, enthesophytes, effusions, and power Doppler signal (14) . 
Results
This study was included 50 patients with psoriasis (19 males and 31 females), and the age ranged from 19 to 70 years (mean, 33.8+11.2 years) and the disease duration ranged from 2 to 15 years (mean, 7.7+3.4 years). Twenty-six percent of patients had PASI score of <15, 30% had PASI score of 15-25, and 44% had PASI score of >25. Regarding BMI, 22% of patients had an average weight (BMI, 18.5-24.9), 34% were overweight (BMI, 25-29.9), and 44% were obese (BMI, >30). The demographic and clinico-radiographic characteristics of the patients are summarized in Table 1 .
Early US signs of enthesitis included loss of normal fibrillar echogenicity, hypoechoic swelling of the tendon insertion, effusions, bursitis, and increased blood flow that is detectable with a power Doppler. In group I, Achilles enthesis (33.3%) was the most common US signs of enthesitis, followed by distal patellar enthesis (22.2%), proximal patellar enthesis (16.7%), quadriceps enthesis (16.7%), and plantar aponeurosis enthesis (11.1%) with variable entheseal morphostructural abnormalities ( Table 2 ). Figure 1 shows the different patterns of subclinical enthesitis.
There was a statistically significant positive correlation between US enthesitis and the patient's age, duration of psoriasis, BMI, and hyperuricemia (p<0.05 for each). According to the PASI score severity, 37 (74%) patients had a moderate-to-severe score, whereas 13 (26%) had a mild score. Patients with enthesitis had a more frequent moderate-to-severe PASI score (17/18=94.4%) than those without enthesitis (20/32=62.5%), indicating a significant positive correlation. Conversely, there was no significant correlation between enthesitis and sex distribution or radiographic sacroiliitis (p>0.05 for each) ( Table 3) .
Discussion
Common sites of enthesitis in psoriatic arthritis include the insertion of the Achilles tendon to the calcaneus bone, insertion of the plantar fascia to the calcaneus bone, insertion of the patellar tendon to the tibial tuberosity, and insertion of tendons to the humerus (15) . Many studies have recently documented the validity of MSUS for detecting subclinical enthesitis in patients with psoriasis and psoriatic arthritis (7-9, 14, 16-18).
In their long-term study, McGonagle et al. (4) suggested that psoriatic arthritis is an enthesitis-related disease rather than synovitis-related disease. Salvarani et al. (18) also agreed that patients with isolated peripheral enthesitis can be considered as a subset of patients with psoriatic arthritis. Asymptomatic US enthesopathy was present in 36% of patients in our study, while it was present in 56% (8), 33.3% (14), 11.6% (19) , and 32.9% (20) in previous studies.
Achilles enthesitis was the most common US sign in this study. A similar observation was reported by Ozcakar et al. (8), De Simone et al. (17), and Gutierrez et al. (21).
We found a significant correlation between the patient's age and US enthesitis, as previously reported (19, 21, 22) . Conversely, we found no significant difference between the sex distri- Table 2 . Distribution of the morphostructural changes in group I bution and US abnormalities, which was also previously reported (19) .
In this study, we found a significant correlation between the disease duration and US enthesitis, which is consistent with that reported by Ozcakar et al. (8) in their study on US of the Achilles tendon in patients with psoriasis and Ash et al. (23) who examined the association between nail changes and subclinical enthesitis. This was contrary to that reported by Naredo et al. (19) and Gutierrez et al. (21) . We found a statistically significant correlation between the PASI score and entheseal US findings; the same was reported by Sakkas et al. (24) in patients with psoriatic arthritis and Husic et al. (25) in their study using US for diagnosis and follow-up of psoriatic arthritis.
However, contrary to our study, De Simone et al. (17) in their US study of Achilles tendon enthesitis in 59 patients with psoriasis did not find a correlation between the PASI score and entheseal US findings, which was same as that reported by Bandinelli et al. (26) in their study on patients with early psoriatic arthritis.
While Eder et al. (20) and Gisondi et al. (22) reported a significant correlation of US enthesitis and BMI, which is the same as our study result, Gutierrez et al. (21) did not find this correlation depending on the mean GUESS score.
We found a statistically significant correlation between hyperuricemia and entheseal US findings. This is in agreement with the study of Pineda et al. (27) who found that hyperuricemia (>6 mg/dL in males and 5.5 mg/dL in females) was clearly correlated with entheseal US findings.
According to the presence of sacroiliitis, we found no considerable difference with US enthesitis, which is in agreement with that reported by Ozcakar et al. (8) in their aforementioned study.
This study has some limitations. First, absence of the analysis of intrinsic enthesopathic findings and independently correlating them to the clinico-radiographic findings of psoriasis. Second, the dichotomous manner of reporting the US findings as normal and abnormal led to considering minute enthesopathic changes as large changes. Third, although the examined entheses were 250, the dichotomous interpretation minimized the size of the study population. Furthermore, the lack of a control group is a prominent limitation because of the presence of age-related and mechanical-induced enthesitis-like lesions.
Further large-scale studies with long-term follow-up are required to support our results and to help in the prediction and early diagnosis of psoriatic arthritis.
In conclusion, PDUS is an important tool for examining entheses in patients with psoriasis, and the presence of a high PASI score, an increased BMI, hyperuricemia, and a long disease duration could be considered as predictive parameters for the presence of psoriatic enthesitis.
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